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INTRODUCTION 
I would like to begin this talk with a quotation from the booklet 
"Data Processing By Electronics," which was published by our Firm 
a little over a year ago. 
"In the electronic data-processing system many of the basic 
functions in record keeping are handled at electronic speed. In the 
manipulation function of record keeping all the assembly, sorting, 
classification, reference, and arithmetic operations are performed 
automatically within the components of the system, directed by a 
series of stored instructions called a program. It is mainly the per-
formance of the manipulation function that sets apart the electronic 
system as unique, and it is there that the electronic system gains its 
greatest advantages over others. Storage capacities of the system 
make possible the retention of data from master files, carry-forward 
balances, intermediate results, and the like, thus eliminating the need 
for temporary filing, separate cross references, and other manual 
handling. Access to stored information, intercommunication within 
the system, computation, and the making of decisions — al l required 
in the manipulation function--occur at electronic speed. Beyond the 
preparation of the program and input data, human participation plays 
only a minor part in supervisory control in the electronics system. 
Substantially al l required supervision is provided for in the program. 
In addition to the handling of the conventional record-keeping functions, 
electronic equipment has a far greater potential in alternative uses 
than is found in other systems. Possessed of the immense advantages 
of superior capacities and speeds, electronic equipment brings within 
reach of attainment a higher level of effectiveness in production con-
trol, and other tasks of business management. Superior capacities and 
speeds not only permit the present job to be done faster; they also 
make possible the accomplishment of tasks never heretofore attempted 
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because of the impracticability, under other systems, of completing 
them in time for the results to be effectively utilized." 
INTEGRAL PARTS OF ELECTRONIC SYSTEMS 
Any discussion of a subject such as the one at hand must neces-
sarily be prefaced with a description of these systems. Electronic 
computing systems comprise the following integral parts: 
1. Input Devices. 
2. Output Devices. 
3. Central Processing Unit. 
4. Storage Units. 
5. Control Unit. 
Input devices usually include punchedcards, magnetic tapes, paper 
tapes — used on only a few machines -- and electric typewriters. The 
information on punched cards is transmitted into the processing unit 
by means of card readers. Information on tapes is transmitted into 
the central processing unit through a tape-control unit or buffer device. 
Buffer devices are also used in connection with the card reader. 
Output devices include card-punches, tabulating printers, mag-
netic tapes, and electric typewriters. The central processing unit per-
forms all the mathematical operations--that is, it adds, subtracts, 
multiplies, divides, compares, transfers, and manipulates various 
data. Storage units, which are also known as memory units, consist of 
magnetic drums, magnetic cores, acoustic delay lines, and magnetic 
tapes. Their function is to store data which are to be processed and to 
store instructions for the system. The control unit — also known as 
the operator's console — controls the entire data-processing system. 
From the console the operator starts the processing, may interrupt the 
processing at any time, and may introduce data or instructions. The 
operator may also make inquiry and receive answers from the console 
by means of an electric typewriter. 
CURRENT APPLICATIONS 
Let us review briefly what some companies are using these sys-
tems for, aside from strictly scientific purposes. Most systems pre-
sently being produced are the "general purpose" type. Naturally, then, 
they are the ones we find mostly in use. General accounting, revenue 
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accounting, inventory, payroll, production schedules, and shipping 
schedules are some accounting purposes these machines now serve. 
Other typical applications are: for margin accounts, as recently adopted 
by a large brokerage firm; for savings accounts, as maintained by cer-
tain Eastern savings banks; and for insurance-in-force records and 
billing records, as maintained by certain large life insurance com-
panies. Thus it is known that there is already wide application of these 
machines to accounting procedures. Possibilities for further adaptation 
appear practically unlimited. 
In the past few years accounting literature has carried numerous 
articles on electronic data-processing machines — what wonderful 
things they are capable of performing, how fast they are, how these 
machines wil l revolutionize the accounting field, and the like. These 
articles range from the very practical approach to the so-called "blue-
sky" approach — the automated office with a few machine operators, 
where al l financial information will automatically click out of the 
machines at the press of a button. There can be no question that cur-
rent developments in this field tend toward a rapid revolution in the 
whole area of accounting and auditing records and controls. It is in 
this latter field that we, as auditors, are primarily concerned. 
BASES FOR PROFESSION'S CONCERN 
But while we in the public accounting profession may say we are 
"concerned" with developments in the electronic data-processing field, 
we have not felt — and must not feel — "troubled". Because events now 
taking place promise to affect fundamental auditing principles, proced-
ures, and techniques, it is vitally important that the accounting pro-
fession lead the way in devising new methods to meet new conditions. 
One of the principal causes for concern among auditors is the 
lack of "tracks" in tracing transactions through the accounting. The 
use of magnetic tape for the storage of detail-records — accounts re-
ceivable, perpetual inventory records, and the like — is one example. 
Magnetic tape is another source of concern in the auditing field. 
A reel of magnetic tape may contain 5,000,000 digits. That's a lot of 
numbers. But you can't read the numbers on the tape. The tape must 
be printed out — a slow process in comparison with the speed of the 
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central computer. Even with the newly developed high-speed printers, 
this is going to be a slow job, and we shall undoubtedly find that there 
will be great resistance among the machine people to printing out peri-
odically long reels of tape. Let us look at a proposed system for main-
taining accounts receivable on magnetic tapes. As sales are consum-
mated and collections received, the accounts receivable wil l be up-
dated. As the accounts are up-dated, in accordance with the stored 
program, the accounts wil l be subjected to certain tests and compari-
sons — credit limits, timely collections, etc. The programs will be so 
designed that only the account balances requiring attention will be 
printed out for credit department follow-up and the like. Under this 
proposed system, it may be that the accounts-receivable-trial-balance 
will not be printed, except, perhaps, every three months. This, of 
course, is not in accordance with accepted practice today, whereby 
accounts-receivable-trial-balances are taken every month and agreed 
with the general-ledger control account. What is the auditor going to 
do when faced with such a system? Well, perhaps we shall have to 
make arrangements with management to come in on a surprise basis 
and insist on a printed-out tr ial balance for use in verifying the ac-
counts receivable. 
Another cause for concern is the proposed elimination of source 
documents by utilizing input media of machines to prepare source in-
formation as a by-product. An extreme example of this is the favorite 
payroll application proposed by some development people in the elec-
tronics field. Under this proposal, the employee would be furnished 
with a metal slug containing his badge number. Upon entering and 
leaving the plant, the employee would insert the slug in a counterpart 
of the present-day time clock. The EDPM would then take over and 
compute the hours of work, gross pay, deductions, and net pay; write 
the payroll check; up-date the earnings record; prepare the payroll 
distribution, etc. The only thing not covered by the machine in this 
application would be the physical delivery of the payroll check to the 
employee. Auditing techniques to cover this type of application will 
have to be developed. There appears to be a tendency, however, on 
the part of management to exclude this type of application because of 
the difficulty of controlling such procedures. 
In most proposed applications of these machines to accounting, 
the trend is to retain the use of source documents, but not in the orderly 
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manner we, as auditors, expect. One of the attractive features of elec-
tronic data-processing machines is their ability to accept information 
in random fashion. Information accepted in this way is then processed, 
filed, or printed out. Because of this feature, we shall find that input 
data is collected in a batch in random order and not filed in the usual 
alphabetical or numerical order. The normal progression, then, is to 
store source-data at the point-of-origin, to transmit data to the Home 
Office by wire, and to process data at the Home Office. This procedure 
is also going to pose some difficult auditing problems. 
Some historical records (such as accounts receivable, detail 
records, general ledgers, etc.,) may be eliminated under certain pro-
posed applications. This, of course, wil l be of great concern to audi-
tors, and to curb this trend the auditor must insist on getting the in-
formation he needs. Close cooperation between management and audi-
tors will be necessary to obviate the problems sure to arise from the 
elimination of such records. 
The field of internal control might also present some thorny prob-
lems for the auditor. In an accounting office that is highly automated, 
we may find that there will be more danger of collusion because fewer 
people wil l have control of the records. Fellow employees wil l no longer 
be in a position to observe data being processed. Magnetic tapes are 
not in English, and fellow employees cannot see or read the data going 
through the books and records. The programmers and machine opera-
tors wil l have control of al l records and transactions being recorded 
therein. On the brighter side, however, we find that manufacturers of 
this equipment are control-minded and are developing built-in controls 
in the machines to combat some of these problems. For example, the 
new Ramac machine (Random access machine), just announced by 
I.B.M., has a built-in control device on the inquiry typewriter. Let us 
assume that the Ramac stores al l the accounting records, including the 
perpetual inventory of service parts. In the service-parts warehouse 
there is located an electric typewriter on which the warehouseman may 
type, in code, a request for the balance of a particular part. This in-
quiry device is so locked that only inquiries relating to parts stored 
in that warehouse wil l be accepted by the Ramac, and no other infor-
mation will be given to that particular inquiry device. Then, too, the 
whole country is becoming systems-and-control minded. With the aid 
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of electronics new controls wil l be established, which heretofore could 
not be done. 
The stored-program feature of these machines has caused much 
comment in accounting literature. Some writers seem to think that the 
stored program is a great mystery. This is far from true; the machine 
program is just a series of instructions expressed in numerical form, 
which causes the machine to process data in the desired manner. The 
program, as written in this form, can be used by anyone possessing 
rudimentary knowledge of programming. The auditor, of course, must 
have this knowledge in order to audit any highly integrated accounting 
system using these machines. A one-to-three-week course in pro-
gramming wil l be sufficient to give the auditor the necessary back-
ground. One thing should be noted at this point. Even though the audi-
tor may be satisfied with the machine program, he should keep in mind 
that the program may be altered by the operator at the console of the 
machine. Also, data may be inserted in the system, and data stored in 
memory may be altered at the console. Rotation of data-processing 
personnel may be one method of controlling this danger inherent in the 
system. Complete records of which people perform certain tasks in 
the system should be maintained. Locking the paper in the typewriter 
at the console, so that al l data and instructions introduced into the sys-
tem by the console typewriter are recorded and thus preserved for sub-
sequent review might be another method of controlling the console 
operations. 
The reliability of the machines must also be investigated by the 
auditor. To accomplish this, a number of steps may be necessary. 
Programs may be so designed that duplicate computations are made at 
key points in the program-steps. Control totals, so familiar to us in 
auditing where electric accounting machines are used should be carried 
over to the EDPM systems and incorporated into machine programs. 
Preventive maintenance is a very important requirement in these sys-
tems, and it should be determined that adequate preventive maintenance 
is being performed and that adequate records relating thereto are main-
tained. Because of the high cost of rental or purchase of these ma-
chines, many companies are maintaining historical records of their 
reliability. Mr. John Finnelli, Vice President of Metropolitan Life 
Insurance Co., at the International Systems meeting on October 11, 1955, 
gave a report on that Company's experience during the first year of 
operation of their Univac machine, as follows: 
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Percent 
of 
Use 
Total 
Hours 
of 
Operation Operation 
Total 
Hours 
of 
1. Productive use 
2. New program testing 
3. Revised program testing 
4. Down-time — due to reels spoiling work 
55.4% 
20.7% 
8.7% 
because of break-down . 
5. Down-time — other causes 
6. Lost time 
7.2% 
4.3% 
3.7% 
Total 3,700 hours 100.0% 
In this first year of operation, 10,000,000 cards were converted 
to magnetic tape; 3,000 reels of tape were run through the converter; 
and 5-1/2% of the tapes were redone because of errors. In this opera-
tion twenty-five hours each week were consumed in preventive main-
tenance. 
In the foregoing, I have attempted to outline some areas that will 
cause difficulties in the auditing of accounting records maintained on 
electronic data-processing machines. Of course, like many other diffi-
cult problems, much can be done to avoid these problems by pre-
planning. And this pre-planning in an EDPM system is of extreme im-
portance. In some large installations pre-planning has consumed up to 
five years. A program of pre-planning could include the following 
phases: The first phase is the feasibility study. This would comprise 
a detailed study of the company's operations and procedures in order 
to determine whether the company really needs an electronic data-
processing machine, whether it can use one economically and effec-
tively, and in what areas the machine can profitably be used. This study 
may be performed by the company's personnel alone or in conjunction 
with management consultants or the company's public accountants. 
Many companies, after subjecting their accounting practice and pro-
cedures to rigid scrutiny, have effected savings even before the machine 
was ordered because they found that many outmoded and costly pro-
CONCLUSION 
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cedures could be easily changed. Internal auditors, with vast knowl-
edge of their company's accounting practices and procedures, are 
logical members of a feasibility-study team. After the study-team has 
determined whether the machine can be used to advantage and de-
fined the areas of its usefulness, the programming phase can commence. 
Operating details can be laid out for the areas in which the machine is 
to be used by means of flow-charts and the like. The flow-charts or 
block-diagrams are then turned over to the programming team, which 
reduces the operation to machine language. One large public utility has 
spent over 20 man-years in the programming stage in developing a 
billing program. The third and final phase of the pre-planning program 
is the training of personnel to operate the equipment. Most manufac-
turers at the manufacturers plant for possible trouble spots in the 
programs. This is done, of course, so that any necessary adjustments 
can be made at the manufacturer's plant before the machine is installed. 
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